We successfully grew metal-free SiGe tip / Si nanowire heterostructures by pulsed laser vaporization (PLV). This heterostructure provides a model structure for diffusions studies in the nanowire geometry. We focused on [111]-growth SiGe tip/Si nanowire heterostructures and studied Ge diffusion behavior at different annealing temperatures from 200 o C to 800 o C in N 2 /H 2 atmosphere. Structural and chemical characterizations of nanowire heterostructures were carried out using transmission electron microscopy (TEM) / scanning TEM (STEM) and complementary energydispersive x-ray spectroscopy (EDS). A dark-field STEM image of an as-grown sample is shown in Fig. 1A . High-resolution transmission electron microscopy (HRTEM) images of as-grown sample and sample annealed at 400 o C are shown in Fig. 1B and 1C, respectively. Corresponding to the area enclosed by the box shown in Figure 1B, Fig.1D shows a coherent twin boundary in the Si nanowire. Fig.2A and Fig. 2B show Ge concentration profiles along nanowire growth direction [111] determined by quantitative analysis of energy-dispersive x-ray spectroscopy for as-grown and 400 o C annealed samples. Ge compositions in Si nanowires were quantified by the ζ factor approach [4] . The ζ factor and absorption correction considered the Si and Ge Kα lines from at standard SiGe alloy thin-film sample.
A limited-source diffusion mode was applied to determine the diffusion coefficient at different annealing temperatures from 200 o C to 800 o C. We evaluated the activation energy barrier for Ge diffusion in [111] growth Si nanowire to be 0.62eV by fitting an Arrhenius plot of the Ge diffusion coefficient. We found this activation barrier to be much lower than the value for Ge diffusion in Si bulk. In fact, the 0.62eV activation energy barrier is similar to the previous reported aviation energy barrier of 0.67eV for Ge diffusion on Si surface [5] . Proposed mechanisms for diffusion in the nanowire geometry will be discussed. 
